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METHOD AND KIT FOR DETECTING ANTIGENS 



The present invention relates to methods and kits for the detection of antigens. 

The detection and/or quantification of certain antigens may be required after the antigen 
has been formulated in some way wifh additional components. For example, in the case 
of certain hepatitis B vaccines, the Hepatitis B surface antigen is formulated with 
aluminium hydroxide. Such formulation with aluminium hydroxide, however, provides 
problems for the quantification of the antigen component, as the presence of aluminium 
hydroxide appears in some way (either directly or indirectiy) to interfere with the binding 
of antigen to antibodies in antibody based (eg BLISA) detection methods. 

There is still a need to develop assay systons that avoid the problems of interference with 
aluminium hydroxide in the formulation. 

The present invention addresses this need. 

In a first aspect the present invention relates to a method for the detection of an antigen in 
a sample, the antigen being in a combination with aluminium hydroxide, the method 
comprising the steps of: 

1 contacting the sample with an immunoglobulin, or fragment thereof, in the 
context of a solid support and in the presence of a basic buffer, to allow binding of the 
antigen in tiie sample to the immunoglobulin or firagm^t thereof; 

2 adding a blocking agent; and 

3 detecting the binding of antibody to the antigen, 

wherein the steps are performed in that order but not necessarily consecutively. 

The invention also relates to a kit for the detection of an antigen in combination with 
aluminium hydroxide, the kit comprising an instmction leaflet detailing the method 
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outlined above and at least one conq)onent selected from : an antibody specific for the 
antigen and a basic buffer. 

Detailed description 

The present invention is based generally on die BUS A detection methods, in which die 
binding of an antigen to an antibody in the context of a solid support is then detected by 
the binding of a second antibody. ELISA methods are well known in the art (see, for 
example, Belanger et al Clin.Chim. Acta 48, 1973, pages 15-18). Generally the 
invention thus relates to a method for the detection of an antigen using an antibody or 
fragment thereof Suitably the method is an BUS A assay. 

The mediod of the invention relates to the detection of an antigen in combination with 
aluminium hydroxide. Preferably an antigen which is in combination with aluminium 
hydroxide is adsorbed or otherwise directly complexed or associated with aluminium 
hydroxide. The invention, however, also relates to the detection of an antigen which is 
not itself directly adsorbed or complexed to aluminium hydroxide, but is in a mixture or 
composition in which aluminium hydroxide is also present. The aluminium hydroxide 
may be free or bound to an antigen which is not the same as the antigen to be detected by 
the assay. 

Preferably the antigen is a hepatitis antigen, preferably a hepatitis B antigen, most 
preferably hepatitis B surface antigen. 

Preferably the method of the invention is thus for the detection and/or quantification of a 
hepatitis B surface antigen adsorbed onto aluminium hydroxide. 

The invention also relates to detection and/or quantifiation of a hepatitis B antigen 
adsorbed or associated with an aluminium salt, preferably alimiinium phosphate, in a 
combination with another antigen adsorbed or associated with aluminium hydroxide. For 
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the avoidance of doubt when one antigen is said to be " in a combination with" another 
antigen then this simply means that the one antigen is '"in the presence of the other 
antigen, and does not necessarily imply any direct physical interaction betwe^ the two. 
In particular the detection may be of a hepatitis B antigen in a combination of hepatitis B 
surface antigen adsorbed on aluminium phosphate with pertactin adsorbed onto 
aluminium hydroxide. In such a case it will be appreciated that the invention applies also 
to file detection of tiie pertactin component. 

Also preferred is the detection of a hepatitis B antigai in a combination containing 
diptheria (D) tetanus (T) and acellular pertussis (Pa) (*DTPa') components, such as the 
GlaxoSmithKline Pediarix™ vaccine. 

The use of the invention in the detection and/or quantification of Haemophilus influenzae 
type B purified polyribosyl-ribitol-phosphate (PRP), which binds strongly to aluminium 
hydroxide, is also preferred. 

Preferably the method of the invention is such that there is no or minimal interference of 
the aluminium hydroxide on the detection / quantification of the antigen of interest. 

In the first stage of the process an antigen is contacted with an irmminoglobulin or 
firagment thereof in the context of a solid support. The contacting of antigen with 
immunoglobulin suitably occurs when one or other is bound to an appropriate solid 
support. Preferably the immunoglobulin or fragment thereof is bound to tiie solid 
support. The sohd support is preferably a plastics solid support, suitably a microtitre 
plate or other plate appropriate for an ELIS A-type analysis. Most preferred is a 
polystyrene microtiter plate, preferably a 96 well microtiter plate, for example the Nunc 
Maxisorb™ flat bottomed microtitre plate. 

Preferably the immunoglobulin or fragment thereof is affixed to the solid support and 
Ihen this fixed immunoglobulin or fragment tiiereof is contacted with the antigen. 



wo 2004/038417 



4 



PCT/EP2003/011810 



Most preferably a plastics roicrotitre plate is coated with a suitable immimoglobuliii 
according to well known methods in ttie art. 

Preferably the immunoglobulin componmt is an antibody or fragment thereof capable of 
specific binding to the antigen. Suitable Segments of antibodies which retain specific 
binding activity for a given antigen are well known in the art and may include antibody 
Fv regions in the absence of Fc regions or may include suitable single chain 
immimoglobulins. The temi *antibody' will be used herein to describe all suitable 
immunoglobulins and firagments thereof which have suitable specific binding for an 
antigen to allow their use in an ELIS A or ELISA type detection system. Preferably the 
antibody is a polyclonal antibody, most preferably a rabbit polyclonal antibody, with a 
rabbit antibody against hepatitis B most preferred. Preferably the antibody is an IgG 
molecule. 

The production and characterisation of antibodies for the detection of hepatitis B surface 
antigen is well known, for example, as described in Wands et aly Gastroenterology 80, 
225 - 232, 1981, Drouet et al, Med Lab Science 38, 341 - 348, 1981 and Shih JW-K et al 
J Virol methods, 1, 257 - 273, 1983. 

The mixing of the antigen sample with the antibody is carried out in the presence of a 
basic buffer, which is any suitable bufifer having a pH greater than 7. Preferably the 
buffer has a pH of greater than 8, more preferably having a pH of greater than 8.5 and 
most preferably having a pH of substantially 9. Preferably the pH is between 7 and 1 2, 
more preferably between 8 and 1 1, most preferably between 8 and 10. The pH can be 
adjusted to take account of the specific antigen being tested, to optimise the method - that 
is, to optimise binding and^or minimise the ejBfect of alimiinivun hydroxide on the assay. 
Preferably the buffer contains 1% Tween or functional equivalent thereof. Most 
preferably the buffer is DEA 0.2M, HCl 0.2M at pH9 with 1% Tween added, preferably 
for use ia the detection of hepatitis B surface antigen. 
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Suitably the antigen to be tested is mixed or diluted into a basic buffer and then contacted 
with an antibody afBxed to a solid support. 

Preferably the incubation of the antigen and antibody is carried out with agitation. 

Antigen - antibody binding is followed by treatment of the antigen-antibody combination 
on the solid support with a blocking agent. The blocking agent is any suitable agent that 
minimises non-specific interactions between the antibody- antigCTi complex and any 
detection system used to detect the antibody - antigen complex on the solid support. 
Suitable blocking agents are well known in the art, such as Fetal calf serum (PCS) or 
bovine serum albumin (BSA), with a preferred blocking agent being PBS containing 1% 
BSA. 

The detection of the antigen-antibody combination may be carried out using any suitable 
detection means, and tiiese are well known in the art for the BUS A metiiod. An example 
of a suitable method is given in Example 1 . 

Preferably the antibody- antigen combination, after blocking, is contacted with a second 
antibody which binds specifically to the antigen. The binding of the second antibody may 
be detected directly or indirectly, suitably in order to assess the quantity of antigen 
present in the sample. For example, the second antibody may be directly linked to a 
detectable label or may be detectable by addition of a further labeled antibody. Both 
direct and indirect detection methods are well known in the art. 

Suitable for use in detection is the RF-1 monoclonal antibody (Goodhall AH et a/.1981. 
Medical Laboratory Sciences 38, 349-354, see also EP), preferably in combination with 
other monoclonal antibodies. Preferred antibodies are monoclonal antibodies that 
recognise the epitope of amino acids 1 1 1-126 of hepatitis B surface antigen. However, 
the choice of detection antibody is not critical to the present invention and methods for 



wo 2004/038417 



6 



PCT/EP2003/011810 



the production of suitable antibodies are well known in the art. 

Preferably tiie detection of the antibody-antigen complex is carried out in a buJQfer wi& a 
relatively high concentration of protein, such as BSA, to again minimise non-specific 
interactions. Preferably the detection is carried out in a buffer with at least 0.05% 
blocking protein, such as BSA, more preferably between 0.05% - 0.5% blocking protein, 
more preferably between 0.1 - 0.3% blocking protein and most preferably approximately 
0.2% blocking protein. Most preferably the detection bujffer comprises PBS, 0.2% BSA, 
0. 1% Tween and 4% newbom calf serum, suitably for use in an assay for hepatitis B 
surface antigen. 

In a most preferred embodiment tiie present invention relates to a method for the 
detection of a hepatitis B surface antigen in a sample, the hepatitis antigen being adsorbed 
onto aluminium hydroxide, the method comprising the steps, in order, of: 

1 contacting an antibody specific for hepatitis B surface antigen with a sample to be 
tested, the antibody being bound to a solid support, the contacting being carried out in the 
presence of a basic buffer, with agitation, to allow binding of the antigen to the antibody, 
wherein the buffer has a pH of 9 or approximately pH 9; 

2 adding a blocking agent comprising 1% BSA or proximately 1% BSA; and 

3 detecting the binding of antibody to antigen. 

Preferably the soUd support is a microtitre dish. 

The invention further relates to a kit for use in the detection method described above, the 
kit comprising instructions for implementing the method as described in claim 1 or any 
other embodiment above and at least one component selected from: a basic buffer 
suitable for use in the method and an antibody suitable for detection of an antigen of 
interest. Suitable kits also comprise both antibody and basic buffer, most preferably with 
instructions. Other kit components to work the method, such as detection buffer, can also 
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Optionally be included 

The method and kit of the present invention are suitably used for quality control purposes 
for vaccine production. In addition^ the mettiod and kit may be generally used for antigen 
identification, measurement of antigenicity and quantification. 

The present invention is hereby illustrated by the following examples that are not binding 
upon the present invention. 

Example 1 - Detection of hepatitis B Surface antigen adsorbed onto Aluminium 

hydroxide in a sample 

1 Microtiter plates were coated with an anti-HBs rabbit polyclonal antiserum. 

2 HBs/Al(OH)3 samples to be quantified were diluted in DEA 0.2M, HCl 0,2M 1% 
Tween pH9 (two-fold dilution) and incubated with the plates for 2 hours at 37°C 
with agitation. Samples tested were Engerix™ (hepatitis B) vaccines fi-om 
GlaxoSmithKline. 

3 After a washing step (in 150 mM NaCl, 0.05% Tween) the solid phase was 
blocked with PBS 1% BSA buffer for 1 hour at 37*^0, then washed with NaCl 150 
mM + tween 20 0.05% solution. 

4 The detection of anti-HBs/HBsAg complex was then performed by addition of a 
pool of 3 anti-HBs mouse monoclonal antibodies diluted at l|ig/ml in PBS, 0.2% 
BSA, 0.1% Tween and 4% newbom calf serum and then incubated for 1 hour at 
37°C. Excess antibodies were removed by washing and then plates were incubated 
for 30 min at room temperature (RT) with agitation with a biotin-conjugated anti- 
mouse Ig (firom Prosan^^. After washing, the Amdex ™ streptavidin horseradish 
peroxydase complex (firom Amersham™) was added to the wells (30min at RT 
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with agitation) . Plates were then washed and incubated for 20 min with agitation 
with a solution of o-phenylenediamine (Sigma™) 0.04%, H2O2 0.03%, 0.1% 
tween 20, 0.05M citrate buffer pH4.5. The reaction was stopped with H2SO4 2N 
and read at 490 and 630 nm. The signal obtained at 630imi is subtracted fix>m that 
at 490nm and can be used to calculate HBsAg concentrations in the sample 
through reference to a standard by SoftmaxPro (concentration expressed in 
Jig/ml). 

The above steps are individually and separately preferred in the present invention, 
suitably for the detection of hepatitis B surface antigen. Each specific step may be 
incorporated into the general method of the invention separably from the other steps. 

The results obtained were compared that those obtained on Engerix™ samples using the 
commercially available Auszyme™ kit (Abbott, Delkenheim, Germany), the currently 
preferred commercially available kit. The method of the invention gives essentially the 
same result as that of the Auszyme™ kit. The coeflacient of variation (CV) is less than 
10% indicating high reproducibiUty of the method. 



Recovery 



Abbott Auszyme kit 
25.2 ^g 



Method of invention 



24.7jig 



CV intra* 



7.7% 



5.9% 



CV inter** 



6.4% 



8.6% 



* variation between the same samples tested on the same day 
** variation between different samples tested on different days 



Example 2 - detection of hepatitis surface antigen in a combination vaccine 
(Pediarix™) 
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Pediarix™ comprises hepatitis B surface antigen, DTPa and IPV. The detection of 
hepatitis B in Pediarix™ samples was carried out as follows: 

• Coating: Microtiter plates were coated with an anti-HBs rabbit polyclonal antiserum 
(diluted 1/8000) O/N at 4^C. 

• Samples: samples to be quantified were diluted in DEA 0.2M, HCl 0.2M 1% Tween 
pH9 (two-fold dilution) and incubated with the plates for 2 hours at 37^C with 
agitation. 

• Blocking was earned out with PBS 1% BSA for IH at 37^C 

• The detection of anti-HBs/HBsAg complex was then performed by addition of a pool 
of 3 anti-HBs moxise monoclonal antibodies diluted at l^g/ml in PBS, 1% BSA, 0.1% 
Tween 20 and 4% newbom calf serum and then incubated for 1 hour at 37°C. Excess 
antibodies were removed by washing and then plates were incubated for 30 min at 
room temperature (RT) with agitation with a biotin-conjugated anti-mouse Ig (&om 
Prosan™) diluted in PBS 1% BSA 0.1% Tween 20. After washing, the Amdex™ 
streptavidin horseradish peroxydase complex (from Amersham™) was added to the 
wells diluted in PBS 1% BSA 0. 1% Tween 20(30min at RT with agitation) . Plates 
were then washed and incubated for 20 min with agitation with a solution of o- 
phenylenediamine (Sigma™) 0.04%, H2O2 0.03%, 0.1% tween 20, 0.05M citrate 
buffer pH4.5. The reaction was stopped witii H2SO4 2N and read at 490 and 630 
Dm. HBsAg concentrations in samples were calculated from a reference by 
SoftmaxPro and expressed in |j-g/ml. 

The above steps are individually and separately preferred in the present invention, 
suitably for the detection of hepatitis B surface antigen. Each specific step may be 
incorporated into the general method of the invention separably fix)m the other steps. 

The results obtained on Pediarix samples were again consistent with results obtained 
using the Auszyme kit. 



